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the upper limit of dry adiabatic stratification ranged from 0.4 tio 1.0 kn during 
the investigated period, and these values are in agreement with actual sounding 
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1/1 
Dubovitskiy, Ao M., Margolis, F. G., and Glazava, T. V. 


Dendrite structure of ammonium nitrate and its effect on caking 
of the salt 


Zhur., Prikl, Khim, 27, now 4, 368-375, 1954 

Under certain conditions, formation of dendritic crystals of exmoniun 
nitrate takes place from both solutions and fusions, Dendritivation 
of ammonium nitrate eliminates caking of the salt. Tan references 
{six U.S.S.R.): 1891-1952. One table; four phctos. 


Scientific Institute for Fertilizers, Insecticides and Fungicides. 


August 17, 1953 
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MARGOLIS, §.G.; DUBOVITSKIY, A.M.; GLAZOVA, TLV. 


Obtaining dicnalcium phosphite dihydrate and annonium nitrate 
by nitric acid decomposition of phosphatas. Khin.premeno.l: 
26-31 Ja-F '56. (MIRA 9:7) 


lL.Nauchnyy institut po udobreniyan i inosektofunsituidan iment 


Ya.V.Sanoylova, 
(Phosphates) 
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MARGOLIS, F.G.; GLAZOVA, T.V.; SINONOVA, ON. 


Ammoniation of nitrate solutions in the production of carbonate 
nitrophoska, Khim. prom. m .2:65-89 F 'Al, (HERA 14:4} 
ie é : 
(Fertilizers and manures) (Phosphates) (hmuorium nitrate) 
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MARGOLIS, F, G,, kand. tekhn, nauk; GLAZOVA, T. V.; SVERDLOVA, A, I, 


Recent developments in the technology of complex fertilizers 
using the nitric acid treatment of phosphates, Zhur. VKHO 7 
no, 52507=512 '62, (MIRA 15:10) 


(Phosphates) (Nitric acid) 
(Fertilizers and manures) 
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GLAZOVA, V.V.; KURNAKOV, N.N. 


- - Dokl. 
Phase equilibrium in the quasiternary sytem Ti - TigSn - Zr. 
AN SSSR 138 no04:835-838 Je ‘61. (MERA 14:5) 


1, Institut metallurgii imeni A.A.Baykova AN SSSR. predstayleno 
akademikom I, I,Chernyayevyn. 

(Titaniumtin-zirconium alloys} 

(Phase rule and equilibrium) 
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TITLE: Methods of Preparing, Alloys 
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Investigat lov 
Otdelenaye tekhnichesk ikl 


PERIODICAL: Tavestiya Akademii nauk SSSR 
1969. Now' pp.bt uh 


nauk Metadlurgiya l tuplive 


TEXT The authors d1scuss methods used Yor preparing bich 
melting alleys. particularly those based on titan.Hm Amd v4 
zirconium, They note the advantages of levitation melting: { 
this gives sound ingots (Fig.l). The authors have used this 
method for preparing phase diagram study spec mens for Ts Sniy 
Ti-Zr, zZr-Sn and Ts ar Sn. Parallel specimens were made with 

are melting, Starting materials were grade TG-90. y9, 59; pure 

99, 8% pure jodi.d=+ ziacconium and 
Alleys produced by both methods 

ast stats and 


titanium (magne2s2}"1m éharm::). 
grade ChDA (99 ,95% pure) tin, 
were sabjected to m.cfoe.opi: analysis in the as 
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82660 


$/ 180/60/000/ 004 /024/02? 
E111/£452 


Methods of Preparing Alicys Based op Titansvum and Zic.onium 


for Phase~Diagram [Investigation 


for 650 nours at 8o0'C. Microstructures 


of Ti + 30% Sn are shown in Fig.2 aliustrating the differences 
between alloys produced by are and levitation melt ang (Left-hand 
and top and bettom photomicrographs, respectively). which are 
reduced by stabilization (right-hand photo-micrographs ). 

Hardness was also measured and is tabulated for various alloys 
arc and levitation melted, ‘the hardness values ar® plotted in 
Fig.3 as a function of tin-:content for arc: and levitation-melted 
alloys (curves 1 and 2 respectively). The authors conc iude 
from their own and published work that levitation melting 1s the 
better method for preparing specimens for phase: diagram 
investigations, A.A. Fogel T,A.Sidorova and N.A.Paviov 
assisted in preparation of alloys, There are 3 figures. 


after stabilization 
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Mesos of Preparing Alloys Based on Titanium and Zirconium 
for Phase-Diagram Investigation 


’ table and Ll referenies ,; 5 Soviet and 6 English. 


SUBMITTED; March 2, 1960 
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ious HIB, 280] $/180/61/000/003/007/012 
| 8 8200 £193/E183 
AUTHORS : Glazova, V.V., and Kurnakov, W.N. (Moscow) 
TITLE: Resistance to plastic deformation of the titanium—- 


zirecnium solid solutions at various temperatures 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 


nauk, Metallurgiya i toplivo, 1961, No.3, pp» 67-72 
TEXT: in spite of the relatively high melting points of 
titanium and zirconium, the strength of both these metals decreases 
rapidly at about 4oo-500 °C. It has, however, been postulated by 
A.D. Schwoppe that Ti-Zr alloys might have better high-temperature 
properties, and the object of the present investigation was to 
study the resistance to deformation of these alloys at elevated 


temperatures with a view to evaluating their possible use as a4 iS 
basis of creev-resistant materials. To this end hardness tests and 


centrifuga! vending tests were conducted on 10 experimental alloys 
containing 5.3-82.5% zr, The diamond pyramid indentor was used in 
the hardness measurements which were carried out in vacuum at 300, 
4oo, 500, 600 and 700 °c under the load of 1 kg, applied for 0.5, 

5, and 50 minutes: each measurement was taken on a test piece that 
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had been held at the test temperature for 100 hours. The 
centrifugal bending tests were carried out in air at 500 °C ona 
testing machine described elsewhere (Ref.10: V.F. Prokhanov. 
Zavodskaya laboratoriya, 1957, No.8, p 1030). When the results of 
hardness measurements (which are tabulated in the paper) were 
represented graphically it was found that the time-dependence of 
the diagonal. 4. of the indentation at any given temperature 13 
given by ad = at’, where t is the loading time (minutes) and 

a and b are parameters which depend on the nature of the alloy, 
test temperature, and the magnitude of the applied load. Values o- 
a and b, relating to the alloys and experimental conditions 
used in the present investigation, are also tabulated. At the 
same time, it is known that tne rate of creep can be calculated 
from data on hardness at high temperatures. Thus the rate of 
creep Vq (l/min) at the moment at which the diagonal of the 
indentation attains the magnitude d= is given hy: 


i ok _ jog a —itog ¢ 
log Va = log b b 
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This formula was used in presenting the results of hardness 
measurements obtained by the present authom who related them to the 
solid state transformation part of the constitution diagram of the 
Ti-Zr system, shown in Fig. la. Fig. 16 shows the concentration 
(at.% Zr) dependence of log Vq, corresponding to d = 0.18 mm at 
600 °C (circles) and 700 °o (triangles); Fig.1Q showing the same 
relationship of log Vq corresponding to d = 0.12 mm at 300 
(crosses), hoo (squares); and 500 °c (dota). It will bea seen that 
the log Vg isotherm for 300 °C represents a smooth curve with a 
minimum at a composition corresponding to an alloy characterised 
(at this temperature) by maximum creep resistance. As the 
temperature increases the shape of the log Vg isotherm changes, and 
with increasing concentration of either component log Yq first 
decreases, passes through a minimum and then through a maximum, 
situated approximately at the composition which corresponds to the 
minimum of the 300 *c isotherm, Similar results were yielded by 
the centrifugal bending tests. These are reproduced in Fig.2, 
showing the concentration dependence of the deflection (f, mm) of 
specimens tested at 500 °c under a stress of 15 kg/mme, applied for 
5, 10, 25 and 50 hours (curves 1-4 respectively). The character of 
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the concentration dependence of the high temperature strength of 
the Ti-Zr alloys is, according to the present authom, directly 
related to the shape of the f—) transformation curve (Fig. la) 
of this system, Their theory, which is extended to any other 
transformation (including the solidification of alloys) is best 
explained with reference to Fig.3, whose top part shows a 
transformation curve with a minimum; the shaded area represents a 
temperature region within which the alloys retain to a larger or 
smaller extent the structural characteristics (short-range order) 
of the inherently weak phase existing above the transformation 
temperature. Consequently, a log Vq isotherm for a temperature ty 
will show a maximum (i.e. minimum creep resistance) in this 
composition range where t, is within the shaded area (the top 
curve in the lower part of Fig.3). A log Va isotherm for a 
temperature tg which is below the shaded area for the whole range 
of the concentration of the system will have a shape typical of the 
concentration-dependence of physical properties of solid soiutions 
(the bottom curve in the lower part of Fig.3). 

There are 3 figures, 2 tables and 16 Soviet references. 
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1S 12C0 p016 /3055 
AUTHORS: Glazova, y. V. and Kurnakov, MN. h. 
TITLE: A Study of the Phase Bqui liorium in the System TI,Sni - 20 


PERIODICAL: Doklady Akademii nauk S9SR, 1061, Yai. V2 
pp. 100-103 


TEXT: Tne authors studied the phase equilibriums in 16 casting alloys with 
compositions corresponding to the Ti, Sn - Zr section of the ternary diagraz 
mi - gr - Sn (Table 1). Most of these alloys were subjected to a 20% 

deformation and homogenizing annealing at Bo00°C for 19CC h, and subsequentt, 
at 1000°C for 1590 h and at 1200°C for 200 h and then chilied. Annealing 
was carried out in double-walled evacuated quartz ampoules. sMicro-sections 
etched with HNO, + HF + glycerol et 4 volume ratic of 1: 1% 2 were used 


for microscopic analysis. All tne alloys were single-phase and of poly- 
nedral structure up to Zr concentrations of 22% by weight. At higher Zr 
concentrations a second phase appears, the quantity ef which steadily 
increases with rising @r content. Above 55% Zr this second phase exhibits 
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equilibrium between t 


solidus curve, 


onclude fron 
he § modification of 


a eutectic-type phase diagram with partial solid-st 
eutectic point lies around 1540°C and the eutectic c 
Zr. The authors compare this system with the PL, Sn - 
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is much 
is more 


Spite of the close chemical re 
more easily at 
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TAT 3 The resistance to plastic deformation of Paebigin anc 
tr-TizSn alloys was investigated by hot-hardness measurements, 

The purity of the initial materiais was: zirconium 99.9, ; 
titanium 99.89, and tin 99.9}. Alloys were prepared by induction | 
melting in a purified helium atmosphere, The cast alloys were mae 


deformed by 10-20% and annealed at 850 and 800 °c for a total of 
2760 hours. Hot-hardness tests were carried out in a vacuum of 
1073 mm Hg using a diamond pyramid with angle 136° and a 1 kg load. 
Loading times were 0.5, 3 and 50 minutes at 300, 400, 560, 600 and 
700 °C. The alloy was held at the test temperature for LOO hours 
pefore testing. The results were plotted with log. (diagonal of 
indentation) against log. (time). The diagonal (ad) - time (7%) 
relationship was shown to be ub 
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ABSTRACT: Oxidation resistance {n air of Ti-Z2r and Ti-Sn alloys 
containing O—-9% Zr and O0—20% Sn, respectively, and Ti*2reSn 
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Tlegr and Ti-Sn and at 700C for Ti-2r-Sn. The oxidation resistance 
of ti-Zr alloys was found Co decrease with inereasing Zr contenc.. 
Az S00C, addition of up to 60% Z@r only slightly decreased the oxi~ 
dation resistance, but an alloy with 90% Zr oxidized very rapidly. 
At 700C, a sharp increase in oxidation rata was obsarved at 40% Zr, 
and at 800C, at a Zr content as low as 30%. A thick oxide layer 

{fs formed on the alloy with 30% Zr after 1 hr at 800C; the weipht 
gain exceeds 50 mp/cm*. Oxidation resistance of Ti-2Zn alloys also 
decreased with increasing Sn content. Ac 7O00C, che oxidatfon re- 
sistance slightly increased with additton of up to 5% Sn, but de- 
creased apain with further additions. At 800C, the alloy contain= 
ing Y2-—-15% Sn had the lowest oxidation resistance; its weiphe , 
gain in 20 hr amounted to 100 mg/em?, At 1000C, a sharp increase # 
Ln oxidation vate was observed at an Sn content as low ast 5%; tha 
weight gain in 6 hr was about 120 mg/em?, The average oxidation 
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rate versus @r or Sn content is shown in Fig. L of che Enclosure. 
Addition of Zr decreased the oxidation resistance of Ti-Sn alloys: 
at 700C. In the case of Ti-5Z Sn alloy, the decrease was slighe 
with addition of up to 10% Zr, However, it rose sharply as the 
2x content increased further, so that a Ti-5% $n-SO% ér alloy 
oxidized completely during l-hr exposure, Similar behavior was 
observed in a Ti-15% Sn alloy. Of the alloys with tha same Zr 
content thosa containing more Sn are more oxidatiqan rasistane, 
For example, a Ti-15% Sn-40% Zr alloy has an avernge oxidation rate 
at 700C of 2.8 mg/em* hr, compared with the 8 mg/cm? hr of a 
TigS% Sn-40% Ze alloy. Orig. art. has: 4 figuras. 
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TOPIC TAGS: titaniun oxidation, titanium axides, titanium-oxygen system 


TEXT: An extensive study has been conducted of the Ti-d ayavem, specifically 
of Ti-rich alloys with an 0 sub 2 content up to 35 at &. Alloys were mélted 
in an unconsumable-electrode arc furnace in an argon atmosiphere Prom 99.9% 
pure lodide Ti and a master alloy containing 15,8 wt %O sub 2, hemogenized 
in vacuum at 1000C for 800 hrs, annealed at various terpereiires tn the 
4oo~1400C range for periods of 600 to 2 hra » and quenched tn iee-aold water. 
Microscopic end x-ray diffraction analyses, microrardness tests a ard 
measurements of electrical resistance and thermal emf all indfanted the 
existence of two previously unknown oxides, Ti sub 6 0 and M sub 3 0, 
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ABSTRACT; Oxidation resistance of titaufummouygen alloys with 

T—35% oxygen was investigated, The alloys were melted under argon 

in an unconsumable electrode electric furnace from 99,92-pure iodide . 
titanium. ‘The oxygen was added as a titanium-oxvgen master-alloy con, 
tatning 15.8 wt% oxygen, Alloys were homogentzed at 800C for 100 he 
{n a vacuum of 107°3—1074 mn Ig and quenched in fee water, The speci~. 
. mens were oxidized at 700—900C for 1-100 hr. At all tenperatures 
‘tested, the pure titanium was found to be less reshetant to oxidation 
than titanium alloys with 1, 3, and 5 wtZ oxygen. The alloy with 
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ABSTRACT: The experimental investigation of the thermal expansion 
of titanium-oxygen alloys at temperatures of up to S00 © showed the 
empirical relation between Young's modulus and the coefficient of 
thermal expansion of that system. 
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_ pansion increased within the 14.5 atm% and 23 atm,4 ranges and 
dropped sharply thereafter. Young's modulus, characteristic tem- 
peratures and the root mean-square atomic displacement from equili-~ 
brium in the crystal lattice of solid solutions were studied. New 


- Tig0 and T1230 compounds were precipitated fromd -solid Solutions of 
; titanium. F 


‘ mum strength and the thermal Stability of that compound was higher 
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TITLE: The character of chemical bonding in titanium ‘and zirconiuny suboxide 


SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. 10, 196i, 1778-1736 


TOPIC TAGS: titanium oxide, zirconium compound, chemical bonding, semiconducting 
material, hafnium oxide 


ABSTRACT: Phase equilibria of the titanlum-oxygen and zirconium-ary gen systems were 
gtudied on alloys containing 32 and 28 at. % oxygen, respectively. After annealing, the saim- 
ples were subjected to microscopic and qualitative x-ray structural analyses, and measure~ 
ments of microhardness, electrical resistance, and thermoemf were made, The suboxides 
7j.0 and Ti,O, having 2 metallic bond type, were found to form in this system. Ti,O is 
formed from the & solid solution and is stable up to 820-830C. Ti, is formed durthg ery~ 
stallization from the melt at 1940C. Both compounds have a singular point on the property- 
composition (microhardness -composition; electrical resistance-composition; thermoemf- 
composition) diagrams. In the Zr-O system, two distinct singular maxima ware observed on 
the composition-electrical resistance diagram, corresponding to the compounds ZrgO and 
ZrO; this indicates the semiconductor nature of these compounds, The temperature depen- 
derice of the electrical resistance of all four compounds confirmed the assumption that TigO and 7 
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Ti,0 have a metallic bond type, and that Zr,O and Zr O have a semiconductor bond type. It is 
& 4 in the hafnium-oxygen system, where a 


suggested that the compounds Hf,O and Hfi,0 may exis 
broad region of & solid solutions based on the low-temperature modification of hafnium is 


known to exist. The study of the interaction of zirconium and. oxygen. was carried out by 
Ye. M. Kenina. Orig. art. has: 8 figures. 
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‘TITLE: On thermal stability of the 71,0 compound in the tibanium-oxygen systen 
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TOPIC TAGS: titanium, titaniun oxide, titanium compound, tibanium alloy, titanium 
oxide physical property 


. id . 
SOURCE; Zhurnal neorganicheskoy ktdmid, vy. 10, no. 7, 1965, 1660-1692 


ABSTRACT: A series of alloys of the Mi-O system conzaining Moan ahh oxygen were 
\investigated to determine whether the T1,0 compound ‘remains ntable at; temperatures 
‘above 1400C. All the alloys homogenized nt 800C were found to be single-phase al~ 
loys with a polyhedral structure. Slip lines were observed in all the alloys, with 
the maximum number of slip lines in the alloy with 25 ats oxygen, § eomposition cor- 
responding to that of Ti,0 compound. Microhardness -composition and resistivity- 
composition curves for alloys ennealed at 1000, 1400, and 16000 for 4 hr and quenched 
have an identical pattern with e minimum for both charactettistices at 25 at% oxygen. 
Thermal analysis showed that alloy with 25 at% oxygen undergoes no changes either 

on heating up to the melting point (ighoc) or on cooling. All this. proves that, T1i:0 
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compound is stable at temperatures up to the melting point. ‘The TL,0 erystallizes | 
directly from the liquid phase. The x-ray diffraction patterns revenled a lattice — 
structure similar to the structure of O-titenium. The otavility of the compound is | 
one of the factors which explains why oxygen cannot be complusely rettaved fron ti- 
tanium alloys by outgassing dn vacuum, On the basis of obtained data the ordinate | 
corresponding to the existence of Ti 30 compound was added to the phase diagrana of 

the T1-0 system (see Fig. 1 of the Enclogure). Orig. art. has: 3 figures. (wa): 
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‘emperature dependence of the electrical Conductivity of titanium and zirconium : 
suboxide 


SOURCE; AN SSSR, Izvestiya, Neorganicheskiye mitertaly, v, 1, no. 16, 1965, 1834- 


1837 . ° 

1 Pan f ' 
TOPIC TAGS; zirconium compound, tilanium oxide, electric conauctivity, forbidden zone 
width, chemical bonding 


ABSTRACT: In order to establish the physicochemical nature of the compounds Tig0, Tig0, 
Zrg0, and Zr30, the temperature dependence of their electrical rapistance was studied by a 


contactless method in a rotating magnotic field. ‘The curves obtained for Tigd and Tiy0 (see: 
. Pig. 1) are typical of compounds with a metallic bond type. 
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